Bioassays of smooth muscle contracting agents in cotton mill dust and bract extracts: arachidonic acid metabolites as possible mediators of the acute byssinotic reaction.
Byssinosis is an occupational respiratory disease contracted by cotton mill workers who inhale cotton mill dust. The acute byssinotic reaction is characterized by a drop in the 1-sec forced expiratory volume (FEV1.0) on Monday following a weekend's absence from work. This physiological reaction is the result of the contraction of bronchial smooth muscle, which causes narrowing of small airways. An isolated tissue bath technique was used to assay smooth muscle contractions induced by cotton dust extract (CDE) and cotton bract extract (CBE). CBE-induced contractions of rat stomach smooth muscle were blocked (82%) by 100 ng/ml methysergide (blocks 5-hydroxytryptamine (5HT) 100%); CDE was not significantly blocked by methysergide (13%). CDE-induced contractions were blocked (100%) by 25 micrograms/ml indomethacin and 100 micrograms/ml salicylic acid (blocks prostaglandin F2 alpha (PGF2 alpha) 100%). The portion of CBE contracting ability not blocked by methysergide was blocked totally by indomethacin. Blocking agents ineffective against CDE or CBE include atropine (acetylcholine blocker), pyrilamine maleate and diphenhydramine (histamine blockers), imidazole and 7-(1-imidazolyl)heptanoic acid (7IHA) (thromboxane blockers), and carboxypeptidase B2 (kinin blocker). The data suggest that cotton bract contains 5HT, which is responsible for a majority of the CBE-induced contraction and a minority of the CDE-induced contraction. The data also suggest that cotton dust and bract contain a substance which causes the release of PGF2 alpha which in turn causes the contraction of smooth muscle. This substance is responsible for a majority of the CDE-induced and a minority of the CBE-induced contractions. Radioimmunoassay (RIA) confirmed PGF2 alpha release from rat fundal smooth muscle when exposed to CDE and CBE. Increased synthesis and release of arachidonic acid metabolites might be a major mechanism in the bronchoconstriction observed in the acute byssinotic reaction.